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1. Introduction 
The link between efficiency and exports is one of the many features on which 
the literature on productivity growth has focused on. A widespread and robust finding 
supported by this literature is that there are significant differences in productivity across 
firms, and also that these differences persist overtime (see Griliches and Regev, 1995 
and many others; for a review article see Tybout, 1997). One of the firms' 
characteristics that contribute to this observed heterogeneity is the entry of firn1s in the 
export market. Studies by Aw and Hwang (1995), Bernard and Jensen (1995), Jensen 
and Wagner (1997), Aw, Chen and Roberts (1997), Clerides, Lach and Tybout (1998) 
and Aw, Chung and Roberts (1999), for different countries and time periods, provide 
evidence on the fact that export-oriented firms are closer to the efficiency frontier than 
non -exporters. 
The purpose of this paper is two fold. First, we begin by measuring total factor 
productivity differences between exporting and non-exporting firms. The paper 
documents these productivity differences on the basis of a micro-panel san1ple of 
Spanish manufacturing firms over the period 1990-1996: the Encuesta sabre 
Estrategias Empresariales (ESEE). Second, the firm level panel structure of the 
information permits to examine the relative merits of two different and complementary 
explanations for superior productivity of exporting firms. The first explanation 
emphasises that export markets select the most efficient firms. The mechanism that 
underlies this selection process is based on the hypothesis that export markets are more 
competitive and therefore that the most efficient firms become exporters. The second 
explanation suggests that entry into the export market imply a learning process that 
improves firms' productivity. The paper explores and tests for these two different, but 
non mutually exclusive explanations, comparing productivity levels as well as 
productivity growth for groups of firms with different trajectories between the export 
and domestic markets. 
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The literature on the relationship between exporting and firm performance that is 
particularly interested on testing the relative merits of both the selection and the 
learning hypothesis is relatively recent. Studies along these lines include Clerides, Lach 
and Tybout (1998), Aw, Chen and Roberts (1997), Bernard and Wagner (1997), 
Bernard and Jensen (1999), and Aw, Chung and Roberts (1999). Our contribution to 
this literature can be summarised as follows. First, the empirical analysis is based on the 
complete distribution of productivity levels for exporting and non-exporting firms. 
Second, we design testing procedures based on the concept of stochastic dominance to 
compare cumulative distribution functions for different groups of firms. Third, we use 
non-parametric tests for ranking differences between productivity distributions. 
The rest of the paper is organised as follows. Section 2 summarises the analytical 
arguments available in the literature to explain the observed link between productivity 
and exports. Section 3 presents the testing procedures that have been used. Section 4 
presents the index used for measuring total factor productivity and discusses some 
related measurement issues. Section 5 reports the main empirical results. Conclusions 
are placed in section 6. 
2. Productivity differentials and exports 
The analytical literature on productivity provides a set of possible explanations 
for the observed link between productivity and exports. Before discussing our approach 
to the measuring of productivity differences between exporting and non-exporting firms 
and testing procedures, we review the main theoretical arguments which explain these 
productivity differences. 
The first argument comes from the development literature and relies on the idea 
of international competition. The mechanism that underlies the link between exports 
and productivity is that the intensity of product market competition in export markets is 
greater than in domestic markets, and therefore afford fewer opportunities for inefficient 
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finns. There are increasing returns to entrepreneurial effort after finns' exposure to 
international competition. Within this development literature linking export-orientation 
to productivity, is also the argument of increasing returns to scale as the source for the 
greater efficiency of exporting finns. If entry in the export market allows finns to 
expand production and take advantage from scale economies, then their productivity 
will increase more (see Aw and Hwang, 1995, for furthers details on these arguments). 
Empirical studies on trade refonn (see Feenstra 1997 for a survey), confinn the 
existence of a positive relationship between competition and productivity. This 
empirical literature obtains two different sets of findings. First, corrected measures of 
total factor productivity for changes in mark-ups, leads to a positive and substantial 
effect of trade refonn on productivity. Second, productivity growth tends to be 
associated to declining mark-ups due to increased trade-exposure, this relation being 
stronger for manufacturing industries. Therefore, both findings link differences in 
productivity between exporting and non-exporting finns to the greater competitive 
pressure of foreign markets compared to domestic ones. More productive finns will be 
more likely to export, and therefore their productivity will be greater than those only 
selling in the domestic market. 
The prevIOUS argument applies mainly to situations where the intensity of 
product competition for the domestic market differs significantly from the level 
competition in foreign markets. This difference may stem from barriers to entry in 
domestic markets. However, when the competitive pressure is similar for both markets, 
as may be the case for non-developing countries and many tradable good industries, the 
exact source ofthe increased competition is not clear. 
The second approach to the explanation of superior productivity of exporting 
finns comes from models of industry dynamics by Iovanovic (1982), Hopenhayn 
(1992) and Ericson and Pakes (1995). Two recent papers establishing a link between 
these models and productivity differences between exporting and non-exporting finns 
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are Aw, Chen and Roberts (1997) and Aw, Chung and Roberts (1999). This second 
approach emphasises the notion of sunk cost to explain productivity differences 
between exporters and domestic-oriented firms. 
In Hopenhayn (1992) selection model, each firm output is a function of factors 
of production and a random variable, which can be interpreted as a persistent 
productivity shock uncorrelated across firms. One of the features of the model is the 
presumption that firms have an initial distribution of efficiency levels that they do not 
know before entering the industry. Potential entrants have to incur in sunk entry costs. 
More efficient firms stay in business. Less efficient firms learn about their relative 
inefficiency and choose to exit. Hopenhayn's learning model shows that there is a 
critical level of productivity that defines the rule for the firm to stay or to exit from 
business. This rule influences firms' decisions about entry and exit, and consequently 
will involve simultaneous offsetting flows of entering and exiting firms. 
Models of industry dynamics have some consequences for the analysis of 
productivity differences between exporting and non-exporting firms. These models 
predict higher productivity levels for exporting firms because sunk entry costs for 
entering into the export market are higher relative to firms selling in the domestic 
market. Therefore the critical level of productivity to decide to enter into the export 
market is higher too. 
To explain why exporters are more efficient than non-exporters we have outlined 
two arguments: 1) firms participating in international markets are exposed to more 
intensive competition; and 2) exporters have higher sunk entry costs than domestic 
firms. Both explanations are consistent with the idea that export markets select the most 
efficient firms among the set of potential entrants into the export market. A third 
different approach, but not mutually exclusive with respect to the two previous ones, is 
based on the idea of exporting as a learning mechanism that allows firms to improve 
their productivity. 
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The management literature describing the firm's internationalisation process has 
emphasised the argument of exporting as a learning process. Either the approach that 
describes the internationalisation process as a sequence of stages for the firm (the 
Uppsala model) or the approach focussing the export activity as an innovation for the 
firm, both agree on the idea of exporting as a learning sequence for the firm (see 
Andersen, 1993 and Leonidou and Katsikeas, 1996, for reviews of this literature). 
Export activity could be viewed as a learning process that is gained through experience 
in the market, wherein firms gradually become familiar with overseas markets and 
operations. Similarly, the internationalisation decision can be considered as an 
innovation for the firm, which modify management practices and attitudes in a step by 
step process. 
There is a recent literature focussing on the relationship between exporting and 
firm performance, and interested on testing the relative merits of both the selection and 
the learning hypothesis. This literature, which includes Clerides, Lach and Tybout 
(1998), Aw, Chen and Roberts (1997) Bernard and Jensen (1999) and Aw, Chung and 
Roberts (1999) explore and test for the two explanations by comparing different 
performance measures for groups of firms with different trajectories between the export 
and domestic market. In the next section we describe a testing procedure to examine 
productivity differentials taking into consideration different firm's transitions between 
the domestic and the export market. 
3. Testing procedure 
This section develops a procedure for comparing the productivity distributions 
of exporting and non-exporting firms. The panel structure of the sample of firms allows 
a classification of firms according to their export activity and to different trajectories 
between the export and the domestic market over the period. We design different test in 
order to explore whether or not transitions from domestic to export markets are 
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consistent with certain finns' productivity differences. In particular, test of the selection 
hypothesis is based on the comparison of cumulative distribution functions of 
productivity level for finns that have undergone different transition patterns between the 
domestic and the export market. On the other hand, test of the learning hypothesis relies 
on comparisons of productivity growth distribution for firms with different trajectories 
between the domestic and the export marketl . 
We need to test the existence of differences between groups of finns in terms of 
their cumulative distribution functions and to establish a ranking for the compared 
distributions. For this purpose we rely on the concept of stochastic dominance. Let X 
and Y denote random variables with respective cumulative distribution functions F(.) 
and G(.), then X stochastically dominates Y if F(z) - G(z) ~ 0 for all z E Z, where 
p( X E Z, Y E Z) = 1, and z represents either the finns' productivity levels or firms' 
productivity growth. 
The theoretical arguments summarised in section 2 suggest the following three 
hypotheses to test, which we now formulate using the concept of stochastic dominance: 
i) If productivity differences reflect selection and/or learning forces at work in 
export markets, the productivity distribution of exporting firms should stochastically 
dominate the productivity distribution of non-exporting firms; 
ii) The hypothesis of selection implies that differences between exporting and 
non-exporting firms precede their entry in the export market. Therefore, in the period 
prior to their entry, the productivity distribution of non-exporting becoming exporters 
should stochastically dominate the productivity distribution of non-exporters; 
1 See next section for the defmition of the productivity index that has been used to measure productivity. 
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iii) Learning-by-exporting implies that differences between exporting and non-
exporting firms increase after the entry of exporters in the export market, and therefore 
the productivity growth distributions of exporting firms should stochastically dominate 
the distribution of non-exporting firms. 
Therefore, the three hypotheses we are interested in consist of a two-sample 
problem that can be formalised as follows. Let Xr, .. , Xm, be a random sample of size m, 
which corresponds to a group of firms, from the cumulative distribution function F(.), 
and let Yr, ... , Yn, denote a random sample of size n, which corresponds to a different 
group of firms, from cumulative distribution function G(.). Then, X stochastically 
dominates Y if two complementary conditions are statistically satisfied 
i) The two distribution functions are not identical, i.e. we want to test whether 
the null hypothesis Ho: F(z) = G(z) all z E Z can be rejected (two-sided test); 
ii) The sign of the difference between the compared distributions is as expected, 
i.e. we want to test the null hypothesis Ho: F(z)::; G(z) all z E Z (one-sided test). 
The null hypothesis in (i) can be also written as 
Ho: supiF(z) - G(z)i = 0, 
ZEZ 
and the statistic proposed by Smimov (1939) to test this hypothesis is 
A J¥m lA A I ON = -'- sup F(z) - G(z) , 
N ZEZ 
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where fr and G are the empirical distribution functions corresponding to F and G, 
respectively, and N=n+m2. 
Similarly, the null hypothesis in (ii) can be also written as 
Ho: sup(F(z)-G(z))~ 0 
zeZ 
which can be tested using the Smimov (1939) statistic for the two-sample problem3; that 
IS 
~m (A A) f7N = -'- sup F(z) - G(z) . N zeZ 
4. Productivity measurement and data 
The measurement offirm productivity 
Total factor productivity at firm level is measured by a multilateral productivity 
index. The advantage of this kind of measures is that the parameters of the production 
function are not required to compute productivity. The index we use is based in the 
multilateral productivity index proposed by Good (1985). The expression of this index 
at time t, for firm f is: 
lnA~ = 
2Kolmogorov (1933) showed that the limiting distribution of this statistic is given by 
lirn P~N > v}= -2f(-1)k exp(-2ev 2 ). 
N~'" k=1 
3 Smirnov (1939) showed that the limiting distribution of this statistic IS given 
by lirn P{~N >v}=exp(-2v 2 ). 
N~'" 
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where Yft is the output level ofthe firm f at time t, COnft and Xnft are, respectively, the cost 
share and the quantity of input n corresponding to firm f at time t; N denotes the total 
number ofinputs4 and the bars denote the average value over the relevant variable (e.g., 
1JJ In indicates the average of the cost share of input n across all firms at time t). This 
index provides a measure of the proportional difference in total factor productivity for 
firm f at time t relative to the average firm in the base time period. We construct the 
productivity index for each industry. 
To clarify the meaning of the productivity index, we interpret the terms on the 
right hand side. The first set of terms compares every firm with the average firm in 
terms of output, cost shares and inputs at time t. Thus, transitiveness of comparisons 
among observations corresponding to the same cross-section is satisfied given that all 
deviations are expressed from a common reference. The later term describes the change 
in productivity over time for the average firm. In other words, firms' productivities are 
expressed in relative terms to the same reference, the average firm in the base year, to 
preserve transitiveness on the comparisons among observations in different years5. 
The index we use in this paper is adapted from the above index to a sample that 
includes observations of two groups of firms, small and large, for which the data set we 
use different sampling proportions. Denoting the two size groups of firms by T, the 
expression of total factor productivity index at time t, for the firm fis: 
InA~ = 
4For the construction of the index, we consider three inputs: labour, capital and materials. For more 
details see appendix. 
5 For more details about total factor productivity indexes see Good, Nadiri and Sickless (1996). 
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According to this expression finn-level total factor productivity is expressed as 
the sum of two components. The first component measures productivity differences 
between the firm and the average firm of the size-group that firm belongs to. The 
second component measures productivity differences between the average firm of its 
size-group and a common reference finn constructed as the arithmetic mean over the 
entire sample of firms. Notice that firms taken as references do not vary over time to 
preserve transitiveness of intertemporal comparisons, and furthermore a different 
reference finn has been considered for each industry6. Then, this index provides a 
measure of the proportional difference of total factor productivity for finn f at time t 
relative to the average firm of the same size-group and industry over the entire period. 
Taking into account the characteristics of the data set, the productivity index is 
constructed separately by industry and then we pool the industries to examine 
pro ducti vi ty differences. 
Data and measurement issues 
The data set considered in this study is drawn from the Encuesta Sabre 
Estrategias Empresariales (ESEE), an annual survey referred to a representative sample 
of Spanish manufacturing firms over the period 1990-1996. In 1990, the base year, 2188 
firms participated in the survey according to a selective sampling scheme that implies 
different rates of participation depending on the size firm category. All firms with more 
than 200 employees (large finns) were asked to participate, and the rate of participation 
reached around 70% of the population of firms within the size category. Firms that 
employed between 10 and 200 employees (small finns) were chosen according to a 
random sampling scheme, and the rate of participation was around 5% of the number of 
firms in the population. 
6Finns have been grouped in eighteen industries corresponding to NACE-CLIO R-25 classification. 
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We are interested in companng the cumulative distribution functions of 
productivity levels and productivity growth that correspond to different groups of firms 
that experience different trajectories between the domestic and of the export market. 
Particularly, we want to classifY finns according to two different criteria. According to 
the first one, finns are classified in two groups: exporters and non-exporters7; and 
according to the second, the two categories correspond to non-exporters and to firms 
entering the export market. Let D denote a dummy variable that categorise firms into 
groups, then the conditional cumulative distribution function of the random variable z, 
F(zit,D) , evaluated at any of the two possible values of D is the cumulative 
distribution function of z, which may represent either the productivity level of firm fat 
time t or the productivity growth of finn f between t and t+k, for the corresponding 
group of firms. 
The estimations of both cumulative distribution have been obtained from 
gaussian kernel density estimators as: 
z 
F(zlt,D) = fJ(xlt,D)dx 
-00 
The smoothing parameter for the kernel estimate is: h = O.9An-1/5 , where 
A = mines n' riq) /1.34, s n denotes the standard deviation and riq the interquartile range 
(according to the recommendation in Silvennan, 1986). 
The selective sampling scheme used in the ESEE data set, implies that the 
cumulative distribution function for different groups of the whole population (exporters 
and non-exporters and so on) cannot be directly estimated. However the characteristics 
of the data set pennit to estimate the following conditional cumulative distribution 
7 We consider exporting fIrms those that export at least one year over the period 1990-1996 and non-
exporting fIrms those that do not export any of the years during the period. 
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function: FCzlt,D, r), where 't is a dummy variable that represents the size category of 
the firm. The conditional cumulative distribution functions of the whole population is 
related to the conditional cumulative distribution functions of the two size groups as 
follows 
F (z It , D) = P (r = 0 1 t, D ) x F (z It, D ,t = 0) 
+ PC r = lit, D ) x F (z It, D ,r = 1) 
where P(.) represents the conditional probability of being either a small or a large firm, 
given t and D. For example, if D is a dummy variable taking the value 1 when the firm 
exports and 0 otherwise, the expression of the estimator of the cumulative distribution 
function of productivity (z) for exporting firms (D=l) at time t is given by the following 
equation 
F(zlt,D = 1) = Per = 0 I t,D = 1) x F(zlt,D = 1,r = 0) 
+ PCr = 11 t,D = 1) x F(zlt,D = 1,r = 1) 
where F and P represent the estimates of F and P, respectively. A similar expression 
can be written for the non-exporting firms CD=O). The probabilities have been calculated 
from the information provided by the ESEE for the base year (1990), and we assume the 
same probabilities for the rest of the period8. 
5. Empirical results 
The data set contains annual information at the firm level, including data on firm 
export activity. We have 11,916 observations corresponding to an average number of 
1,702 firms over the period 1990-1996. 
8Estimated conditional probabilities are P('r=O\t,D=O)=O,993 and P('t=O\t,D=1)=O,924. 
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This section is organised as follows. Firstly, we begin by examining differences 
in total factor productivity between exporting and non-exporting firms. Secondly, we 
document whether the magnitude of the productivity advantage for exporting firms is 
dependent or not on the export intensity of firms. Finally, we explore the sources of 
observed differences between exporting and non-exporting firms, comparing the base 
group of firms that never entered the export market and the group of firms in transition 
from the domestic to the export market. We explore whether their transitions are 
consistent to certain patterns of productivity differences. Non-parametric tests described 
in previous sections are carried out to explore the relationship between exports and 
productivity as well as the hypotheses of market selection and learning. 
Exports and productivity 
Firms are classified in two groups according to the following criteria. Exporting 
firms are defined as the group of firms exporting at least once over the period 1990-
1996. The total number of observations that corresponds to this category is 8,048, which 
represents a 67,5% of the total number of observations in the sample. Non-exporting 
firms are defined as firms that do not export during the entire period. The number of 
observations that corresponds to this group is 3,868, which represents 32,5% of the total 
number of observations. We call this sample I. 
Let D denote a dummy variable taking the value 1 when the firm exports and 0 
when the firm is a non-exporter, as we have already defined. To test if the productivity 
of exporting firms stochastically dominates the productivity distribution of non-
exporting firms we have to compare, for each time period, 
F(zl t,D =1) vs. F(zlt,D=O), t= 1991, ... ,1996 
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where z is the productivity level (In "A. */1), using the two-sided and one-sided tests 
defined in section 3. 
Figure 1 reports kernel estimators of the cumulative distribution functions of 
productivity for exporting and non-exporting finns. The position of the distribution for 
exporting firms is to the right to the distribution of non-exporting finns. The positions 
of both distributions indicate higher levels of productivity for exporters relative to non-
exporters. 
Table 1 summanses productivity differences between exporting and non-
exporting firms for the quartiles of both distributions. All quartiles of the productivity 
distributions are higher for exporting finns relative to non-exporting finns. In particular, 
the median productivity of exporting firms is 6% higher than the productivity of non-
exporting finns. The productivity differences are greater at the lower part of the 
distribution (9% in favour of exporting finns at the lower quartile), and smaller at the 
upper part (5% in favour of exporting finns at the upper quartile). Moreover, the 
dispersion of the distribution of exporting finns, measured by the interquartile range, is 
lower than for non-exporting firms. 
Table 2 presents the hypotheses test statistics. First, the null hypothesis of 
equality of both distributions can be rejected at the 0.01 level for all years. Second, the 
null hypothesis of stochastic dominance of exporting firms can not be rejected at any 
reasonable significance level. 
Export intensity and productivity 
Our previous findings indicate higher levels of productivity for exporting firms 
relative to non-exporting finns. Now, we want to explore if there is also a positive link 
between productivity and export intensity. Therefore, we examine if the magnitude of 
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the productivity advantage for exporting firms is dependent on the export intensity of 
firms. For this purpose, we have classified firms into three groups according to their 
export intensity distribution: 1) high export intensity for firms over the upper quartile of 
the distribution; 2) medium export intensity for firms in between the lower and the 
upper quartiles; and 3) low export intensity for firms under the lower quartile. 
Figure 2 presents the productivity distributions of the three groups employing 
kernel density estimates. We distinguish between small and large firms due to the 
selective sampling scheme used in our database. For small and large firms, kernel 
density estimators describe the distributions of firms' total factor productivity according 
to their export intensity. For large firms differences are very narrow, and they seem to 
operate in the opposite direction to what we would expect. Table 3 reports that large 
firms with low export intensity have a median productivity 1 % and 2% greater than 
medium and high intensity firms. For small exporting firms, there is a positive 
relationship between productivity and export intensity for small firms. The density 
distribution shifts to the right when export intensity increases. Descriptive statistics for 
the three distributions reported in Table 3, suggest that the magnitude of productivity 
differentials is smaller than for the aggregate distributions of exporters and non-
exporters. 
Market selection and learning by exporting 
We turn now to the exam of two different sources for productivity differences 
between exporting and non-exporting firms. First, we explore if the higher productivity 
of exporters reflect selection forces at work: export markets being more competitive and 
selecting the most efficient firms. To test the market selection hypothesis we classify 
firms in two groups. The first group corresponds to firms entering the export market and 
the second group corresponds to firms that never entered the export market. Both 
groups are selected from the sample of firms that we observe in 1991 and 1996, which 
amount to a total number of 518 firms. Entering firms amount to 162 firms, and are 
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identified to those units that do not export in 1991 but export in 1996. Firms that never 
enter the export market amount to a total number of356 firms. We call this sample H. 
Let D denote a dummy variable taking the value of 1 when the firm was not an 
exporter in 1991 but exports in 1996, and 0 when the firm never entered the export 
market. To examine the market selection hypothesis we test if the high productivity we 
observe among firms that export precede their entry into the export market. More 
formally, we want to test at the period prior to their entry if the productivity distribution 
of entering firms in the export market stochastically dominate the productivity 
distribution of non-exporters, so we have to compare 
F(zlt=1991,D=1) vs. F(zl t=1991,D=O), 
where z represents the productivity level, and two-sided and one-sided tests are applied. 
Figure 3 reports kernel estimators of the cumulative distribution functions of 
productivity for non-exporters and entering exporters. Both distributions are drawn for 
1991, before entry, and 1996, after entry. The position of the distribution for entering 
firms is always to the right to the position of non-exporters, indicating that firms that 
eventually enter the export market were more efficient than non-exporters in the period 
prior to their entry. Table 4 reports test statistics on this market selection hypothesis. 
First, we are able to reject the null hypothesis of equality of both distributions for 1991, 
the year before entry, at the 0.l6 level. Second, the null hypothesis of stochastic 
dominance of exporting firms cannot be rejected at any reasonable significance level. 
A different view has been put forward to explain the positive relationship 
between exports and productivity. This view implies that entry in the export market 
provides to firm benefits that result in higher productivity. This improvement may be 
associated to learning (for example, the knowledge that exporters acquire in 
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international markets) although the exact channels that generates this process is difficult 
to establish. 
To test the learning hypothesis we examine whether productivity growth for 
entering firms into the export market is greater than for non-exporters. Again, let D 
denote a dummy variable taking the value of 1 for entering firms and 0 for non-
exporters. We compare productivity growth distributions for both groups of firms 
F(zjD=l) vs. F(zjD=O), 
where z represents productivity growth during the period 1991-1996. Firm-level 
productivity growth between years t and t+k is given by In,,-* ft+k - In,,-* ft. 
Figure 4 reports kernel estimators of the cumulative distributions of productivity 
growth for entering firms and for non-exporters. The position of the distribution of 
entering firms is to the right to the distribution of non-exporters, except for the upper 
tail of the distribution. This indicates that almost for all levels of z, productivity growth 
of entering firms is greater than productivity growth for non-exporters. Table 4 (fourth 
row) reports test statistics that indicate that we cannot reject the equality of both 
distributions, although the null hypothesis of stochastic dominance of entering firms in 
the export market cannot be rejected. A possible explanation for non-rejecting the 
equality of both distributions may be that the period of time during which we are 
allowing firms to learn from export markets is too short to appreciate its effect on 
productivity growth. To test the sensibility of results to this argument, we repeat the 
hypothesis testing procedure with sample I, which includes entering firms into the 
export market before 1991 and therefore with longer learning processes at work. Table 4 
(third row) reports the results. We are not still able to reject the null hypothesis of 
equality, so we do not find any significant difference between sample II and I. 
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6. Conclusions 
This paper has examined total factor productivity differences between exporting 
and non-exporting finns. These differences are examined using a sample of Spanish 
manufacturing firms over the period 1991-1996 drawn from the ESEE. The paper also 
examines two complementary explanations for the superior productivity of exporting 
finns: l) the market selection hypothesis, and 2) the learning hypothesis. 
Results can be summarised as follows. First, our data suggests clearly 
higher levels of productivity for exporting finns relative to non-exporters. Second, firms 
that export a small fraction of their sales have a similar productivity as finns with a high 
propensity to export. This fact is stronger for large firms than for small firms. Third, 
with respect to the market selection hypothesis, results indicate hat finns that eventually 
enter the export market were more efficient than non-exporters in the period prior to 
their entry. Fourth, post-entry productivity improvement is similar for non-exporters 
and for entering firms in the export market. Evidence is not very much in favour of the 
learning hypothesis. 
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Data Appendix: 
Using finns' manufacturing data drawn from the Encuesta sobre Estrategias 
Empresariales (ESEE). We construct the index of total factor productivity (TFP) for 
each finn according to the following variable definitions: 
Output: measured by annual gross production of goods and services expressed in real 
tenns using individual price index for each finn drawn from the ESEE. 
Labour input: measured by the number of effective yearly hours of work, which is equal 
to nonnal yearly hours plus overtime yearly hours minus non-working yearly hours. The 
cost of labour is measured by the sum of wages, social security contributions, and other 
labour costs paid by the finn. 
Materials: measured by the cost of intennediate inputs; it includes raw materials 
purchases, energy and fuel costs and other services paid by the finn. It is expressed in 
real tenns using individual price indexes of intermediate inputs for each firm drawn 
from the ESEE. 
Stock of capital: it is calculated following Martin Marcos and Suarez (1997), who use 
the perpetual inventory fonnula: (= It + k:_1 (1- dt ) ~ , where It represents ~-l 
investment in equipment, dt are depreciation rates obtained from Martin Marcos (1990) 
and Pt corresponds to price indexes for equipment published by the Instituto Nacional 
de Estadistica. The user cost of capital is measured by the cost of long-term external 
debt of the finn plus depreciation rates (dt) minus the variation of the price index for 
capital goods. 
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Table 1 
Productivity distributions of exporting and non-exporting firms: 
Descriptive statistics 
Exporting finns Non-exporting finns 
Lower quartile -0.18 -0.27 
Median -0.08 -0.14 
Upper quartile 0.03 -0.02 
Interquartile range 0.22 0.25 
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Table 2 
Hypotheses test statistics 
Equality of Stochastic dominance of 
distributions entering finns 
Statistic p-value Statistic p-value 
1990 1.85 0.00 0.04 0.99 
1991 2.79 0.00 0.16 0.95 
1992 2.54 0.00 0.00 0.99 
1993 3.13 0.00 0.06 0.99 
1994 3.49 0.00 0.01 0.99 
1995 3.53 0.00 0.00 0.99 
1996 3.49 0.00 0.03 0.99 
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'1 
Table 3 
Productivity and export intensity: descriptive statistics of the distributions 
Small finns Large finns 
Low Medium High Low Medium High 
intensity intensity intensity intensity intensity Intensity 
Lower quartile -0.25 -0.20 -0.17 -0.12 -0.12 -0.15 
Median -0.13 -0.09 -0.07 -0.02 -0.03 -0.04 
Lower quartile -0.00 0.03 0.04 0.08 0.07 0.06 
Interquartile range 0.24 0.23 0.21 0.19 0.18 0.20 
Note: Exporting fInns have been classifIed according to the quartiles of the export intensity distribution: 
high intensity for films over the upper quartile of distribution; medium intensity for fInns between the 
lower and the upper quartiles and low intensity for fIrms under the lower quartile. 
25 
Table 4 
Hypotheses test statistics 
Equality of 
Distributions 
Statistic p-value 
Selection hypothesis 
Ex-ante productivity differences (1991) 1.12 0.16 
Ex-post productivity differences (1996) 1.33 0.06 
Learning Hypothesis 
Sample I 0.70 0.71 
Sample II 0.48 0.97 
Stochastic dominance 
of entering exporters 
Statistic p-value 
0.02 0.99 
0.00 0.99 
0.09 0.98 
0.19 0.93 
Note: Exporting finns in Sample I includes entering finns in the export market before and after 1991. 
Sample II includes finns that enter the export market after 1991. Productivity growth corresponds to 
the period 1991-1996 
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Figure 1 
Total Factor Productivity: exporting and non-exporting firms. 
(Kernel cumulative distribution estimators) 
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Figure 2 
Total Factor Productivity and export intensity. 
(Kernel density estimators) 
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Productivity levels and exports: selection hypothesis 
(Kernel cumulative distribution estimators) 
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